Introduction
Obesity is an increasing medical problem and has become the most common chronic disease of childhood and adolescence in the developed world [1] [2] [3] [4] [5] [6] [7] [8] . In Germany, 17.15% of children aged between 3 and 17 years are overweight, and 6.3% suffer from obesity [9] . Over the last 25 years, the prevalence of childhood overweight has doubled in many European countries and tripled in the USA, and it is affecting about 1 in 10 children worldwide [6, 10, 11] . Not only the prevalence is rising, but also the absolute BMI: Obese children are becoming constantly more obese. Childhood obesity is not a cosmetic issue, but a risk factor for many diseases such as heart disease, diabetes, or musculoskeletal disorders [12] [13] [14] [15] . At the same time, much concern is expressed about the doubtful idealization of thinness [16] .
Over the last years, many programs for prevention and intervention were established, focusing on physical exercise, dieting, and the reduction of sedentary behavior [1] . To achieve weight reduction, an awareness of obesity, and the motivation for weight reduction in the affected children is required. Only few data of successful concepts for obesity treatment are available worldwide [17] . A British study showed that overweight often remains unnoticed by the parents. Only 40% of the surveyed mothers and 45% of the fathers estimated the weight status of their child correctly. Only one quarter of the parents recognized overweight in their children [18] . In other studies, only between 17 and 66% of mothers of obese children perceived them as overweight [19] [20] [21] [22] . Glaesmer and Brähler [23] found that the prevalence of overweight and obesity is underestimated in adults. Furthermore, childhood obesity is not perceived as being clinically important by the patients and their families. This is the main explanation for the low acceptance of prevention programs [19, 22, [24] [25] [26] .
Obese children are considered as being less active than lean children and spending more time with passive behaviors such as television watching [27, 28] . Besides socio-cultural factors, like social status or the children's and parents' educational level, the presence of overweight and obesity in the parents has been identified as one of the main factors for the development of obesity in their children. Differences in the familial transmission of eating behaviors, as shown by Jahnke and Warschburger [29] , are discussed as one related explanation. Children's drawings are a common instrument for the assessment of emotional well-being, and may be helpful as a screening instrument [30, 31] . Secondly, drawings may provide further information about the children's self-concept which is not captured by a questionnaire.
We hypothesized that obese children's and adolescents' weight perception and self-concept in relation to their actual body weight is different as compared to lean control children. Secondly, we postulated that parents of obese children have different perceptions than parents of lean children. In addition, we wanted to find out whether or not parents recognize overweight or obesity in their overweight and obese children.
Participants and Methods

Participants
Data were collected in a prospective clinic-based case control study from 60 children and adolescents aged 7-17 years (mean age 12.2 years) and 49 parents (4 fathers, 45 mothers; mean age 40.6 years) from the obesity out-patient clinic of the University Hospital for Children and Adolescents Leipzig, Germany, between April and August 2007. All of the surveyed children took part in the study. Five children attended the out-patient clinic alone, 2 were accompanied by their grandmother, and in 4 cases, parents refused to take part themselves but gave consent for their children to participate. A total of 130 children and adolescents aged 7-17 years and 90 parents from the pediatric pulmonary disease out-patient clinic of the University Hospital for Children and Adolescents Leipzig, Germany, served as control cohort. Nine children and their parents refused to take part in the study. So data were collected from 121 children and adolescents (mean age 11.3 years) and 81 parents (12 fathers, 69 mothers; mean age 39.1 years). If children were accompanied by both parents, only one parent got a questionnaire. Informed consent was given by all participants of our study. All participants were asked to take part in the study before the consultation with the physician, and questionnaires were answered during the waiting period. In both out-patient clinics, children were in different stages of treatment. For some children, it was the first consultation, whereas other children had attended the out-patient clinic several times before.
Instruments
Children's and parents' body weight perception was measured with one questionnaire item on a five-point scale ('very underweight', 'underweight', 'normal', 'overweight', 'very overweight'). Overweight or obese participants who selected 'overweight' or 'very overweight' and normalweight participants who selected 'normal-weight' were classified as perceiving the weight realistically. The wish for weight change was also measured with one questionnaire item on a five-point scale ('gain a lot of weight', 'gain weight', 'no weight change', 'loose some weight', 'loose a lot of weight'). In both children and parents, weight concerns were measured with one question on a four-point scale ('no weight concerns', 'little weight concerns', 'some weight concerns', 'much weight concerns'). The children's belief that they will achieve or maintain their desired ideal weight was also measured with one item on a four-point scale ('very unsure', 'relatively unsure', 'relatively sure', 'very sure'). All single questionnaire items were self-developed. Knäuper and Turner [32] showed that single item measures can provide valid information, and that global questions about issues of high personal relevance may be better predictors of future health outcomes than more extended psychometric measures.
Children's self-concept was measured with the German version of Harter's Self-Perception Profile for Children (SPPC-D) [33] . The instrument is subdivided into 5 scales i) 'Scholastic Competence', ii) 'Athletic Competence', iii) 'Social Acceptance', iv) 'Physical Appearance', and v) 'Global Self-Worth'. Each scale consists of 6 items formulated as bipolar statements, e.g. 'Some children find it hard to make friends' but 'Other kids find it's pretty easy to make friends.' Answers to the questions should be given in two steps. First, the participant chooses which of the two statements applies to him or her, and in a second step the child indicates if the chosen statement is 'sort of true for me' or 'really true for me' [33, 34] . Higher scores indicate higher self-perceived competence. The SPPC has been tested in several US samples with altogether 1,500 children between the 3rd and 8th grade. The German version has been available since 1993, and has been validated in a sample of 81 boys and 81 girls of the 3rd grade, who were tested at the age of 9-9.9 years (mean 9.4 years) and 9 month later in the 4th grade [33] . A good reliability and internally validity was also found for adolescents up to the age of 16 years [35] .
Furthermore, information was obtained regarding siblings of the participating children, schooling, and persons living in the same household. Height and weight were measured in centimeters and kilograms. Height was measured to the nearest of 0.1 cm using precision instruments and weight to the nearest of 0.1 kg using a digital scale [12] . In addition, children were asked to draw a picture of themselves and their favorite activity. For this task, they got a single white sheet of paper and 12 color crayons. The instruction was: 'Please draw a picture of yourself and your favorite activity on a single white sheet of paper. For this purpose, you will get 12 colored crayons which you can keep afterwards. You can choose yourself what you draw and which colors you use. When you are ready, I would like to ask you to give the picture to one of the investigators (H.R.).' The drawings were analyzed for their topic and the number of portrayed persons. Validity and reliability of children's drawings have been shown in several studies [36, 37] .
The whole questionnaire was pilot-tested with a sample of 5 children aged between 8 and 11 years, who were healthy at the time. All of them had no problems in answering the questions without help. Parents' perception of their child's weight status was measured with one questionnaire item on a five-point scale ('very underweight'; 'underweight', 'normal', 'overweight', 'very overweight'). Self-reported weight, height, and age as well as some information about educational level, professional qualification, yearly income of the household, and current jobs, completed the parental questionnaire.
Statistical Analysis
For statistical analysis, we selected the overweight and obese children and adolescents from the obesity out-patient clinic (n = 59) and the normalweight individuals from the pediatric pulmonary disease out-patient clinic Obes Facts 2010;3:83-91
Weight Perception of Obese Children and Parents 85 that the desired ideal weight can be achieved or maintained, no significant difference was found. Table 4 shows the children's weight concerns and their conviction to be able to reach the desired weight in relation to measured weight.
In the obese children, there were no significant differences between boys and girls in the self-perception of weight, the wish to change weight, weight concerns, and the belief that the desired weight can be achieved or maintained. In the normal-weight children, girls reported significantly more weight concerns than boys. Differences in weight perception, the (n = 96). Overweight was defined as BMI ≥ 90th percentile and obesity as BMI ≥ 97th percentile [38] . In the parents, a BMI ≥ 25 kg/m 2 and a BMI ≥ 30 kg/m 2 defined overweight and obesity, respectively [39] . Overweight and obese children and adolescents (denominated as 'children' in the following text) were combined to one cohort. In the following text, we use the term 'obese' to describe 'overweight and obese'. The two cohorts were matched for age and sex. Descriptive statistics were performed using SPSS version 15.0 for Windows software (SPSS Inc., Chicago, IL, USA). Data were tested for normality using the Kolgomorov-Smirnov test. Calculations were performed with the chi-square test for independence, the t-test for 2 independent samples, one-way ANOVA, and Pearson's correlation analysis. A two-sided p value of < 0.05 was considered as statistically significant. Table 1 shows the clinical and anthropometric data of 10 overweight, 49 obese, and 96 lean children. The patients were subdivided into 3 age groups. The mean BMI standard deviation score (SDS) of obese patients (+ 2.52) was significantly higher than the mean BMI SDS of the normal-weight children (-0.18). There was no significant difference in mean age and sex of the participants. Mean age was 12.5 years for the obese and 11.3 years for the lean children. Table 2 shows children's self-perception of weight in relation to measured weight and gender. 48 (87.3%) of the obese and 77 (81.1%) of the lean children estimated their weight status realistically. Obese patients wished to change their weight more frequently than normal-weight individuals (p < 0.001; t-test) and reported more weight concerns (p < 0.001; t-test). The 11-to 13-year-old and the 14-to 17-year-old normalweight patients reported significantly more weight concerns than the 7-to 10-year-old children (table 3). As for the belief 
Results
Children's Perception of Body Weight
Self-Concept
The self-concept of obese patients was significantly more negative than that of normal-weight children in all domains assessed by the SPPC-D. In both, obese and lean children, physical appearance was influenced by the patients' age: 7-to 10-year-olds had significant better scores than 11-to 13-yearolds. In addition, 7-to 10-year-old lean children had better scores in 'Physical Appearance' than 14-to 17-year-old patients (p = 0.001; one-way ANOVA). Furthermore, 7-to 10-year-old lean children had better scores in the scale 'Global Self-Worth' than 11-to 13-year-olds (p = 0.038; one-way ANOVA). There were significant negative correlations between the children's BMI SDS and the 5 scales of SPPC-D, with 'Physical Appearance' showing the highest correlation (r = -0.386; Pearson's correlation analysis). The 5 scales of the SPPC-D correlated significantly positively with each other. Table 5 shows the mean scores in relation to gender. The children's gender influenced their self-perception. The scores of the normal-weight girls for the scales 'Physical Appearance' and 'Athletic Competence' were significantly lower than those of the boys. Among the obese patients, a significant difference was found only for the scale 'Physical Appearance'.
Self-Portraits, Drawings
Significantly more patients from the obesity out-patient clinic (n = 24) refused to draw a picture about themselves and their favorite activity (p < 0.001; t-test). 28 (80.0%) of the obese children depicted physical activities, with the 3 main topics being soccer (n = 8, 22.86%), horses/riding (n = 6, 17.14%), and swimming (n = 4, 11.43%). Drawings of the remaining 7 participants showed more sedentary activities such as playing video games, singing, or painting. From the pediatric pulwish to change weight, and the belief that desired weight can be achieved or maintained were not significant.
The perception of own weight correlated positively with the BMI SDS (r = 0.669, p < 0.001; Pearson's correlation analysis). Furthermore, the desire for weight change (r = 0.668, p < 0.001; Pearson's correlation analysis) and the reported weight concerns (r = 0.523, p < 0.001; Pearson's correlation analysis) correlated positively with BMI SDS. A significant association between BMI SDS and the belief that the desired ideal weight can be achieved, which decreased with increasing weight concerns (r = -0.261, p = 0.001; Pearson's correlation analysis), could not be shown. fig. 2 b) . The mean BMI (29.2 kg/m 2 ) of the parents of obese children was significantly higher than the mean BMI (24.9 kg/m 2 ) of the parents of normal-weight children. The parents' BMI correlated positively with the BMI SDS of the children (r = 0.343, p < 0.001; Pearson's correlation analysis). Table 6 shows how parents perceived their own weight, whether and how they wanted to change their weight, how many weight concerns they had, and how they perceived the weight status of their child. Parents with obese children reported more weight concerns (p = 0.025; t-test). 35 (72.3%) of them and 73 (89.8%) parents with normal weight children perceived their own weight realistically. Except for 1 person, all parents recognized overweight in their child. The desire of the parents to change their weight correlated positively with their BMI (r = 0.529, p < 0.001; Pearson's correlation analysis), but even more with their body weight perception (r = 0.625, p < 0.001; Pearson's correlation analysis). A significant correlation between BMI and weight concerns was not detected.
Social Factors
A significantly larger number of lean children attended higher education compared to obese children. Parents of monary disease out-patient clinic, 86 patients drew a picture. Fifty (58.14%) of their drawings had an active theme, with the 3 main topics being soccer (n = 30, 34.88%), swimming, and playing ball games (each with n = 3, 3.49%). The other 36 drawings had a more passive theme such as singing (n = 9, 10.47%), playing video games, and spending time with their pets such as guinea pigs (each with n = 5, 5.81%). 22 (62.86%) of the obese patients' drawings showed only 1 person, 4 (11.43%) showed 2 persons, 2 (5.71%) 3 persons, 1 (2.86%) more than 3 persons, and 6 (17.14%) showed no person. In the drawings of 45 (52.33%) normal-weight patients, 1 person was portrayed. In 13 (15.12%) pictures, 2 persons were shown, in 6 (6.98%) 3 persons, and in 9 (10.47%) more than 3 persons. 13 (15.12%) pictures showed no persons. Figure 1 shows examples of children's drawings. Figure 2 shows the parental weight status in relation to their children's weight status. Of the parents with obese children, 32.7% were obese themselves, 36.7% were overweight, and 30.6% were of normal weight ( fig. 2 a) . In the cohort of normal-weight children, only 8.6% of the parents were obese, 37.0% were overweight, and 54.4% were of normal weight Z:\Karger\Karger_Zeitschriften_2010\2010_obesity_facts\Ofa_2_10_81000402\03_texte\OFA_2_10_200903001_Rudolph_ZS.doc 
Parental Perceptions
Discussion
Both in obese and lean children, the perception of body weight was generally realistic. Reported weight concerns and the wish for weight change were significantly more common in obese participants, but nevertheless half of them reported no or only little weight concerns. The self-confidence to achieve or maintain the desired weight was quite high in both cohorts. Most participants were sure or very sure to be able to lose weight. These findings may support a trend towards less concerns about weight in children and adolescents as shown in a longitudinal survey by Kaltiala-Heino et al. [16] , where the proportion of those participants perceiving themselves as overweight decreased between 1979 and 1999 in both overweight and normal-weight adolescents.
In the present study, the affected children's self-perception was significantly lower in all domains assessed by the SPPC-D. Physical appearance seems to play a very important role, whereas other domains are not as deeply affected, and not all obese children are affected in the same way. The 5 domains correlated positively with the children's BMI SDS, but even more with their body weight perception. Several studies suplean children were living in a partnership more frequently than parents of obese children (p < 0.001; t-test). There was no significant difference in the number of children living with either their mother or father alone between the two cohorts. Both cohorts contained families with joint children as well as families with children from a former partnership of either the mother or the father, but no 'patchwork families'. 38 (77.6%) of the obese and 58 (70.7%) of the lean children originated from the examined parent's actual partnership. Four (8.2%) obese children, but only 1 (1.2%) normalweight patient, were an adopted child or foster child. No significant difference between the two cohorts was found in the number of siblings. Unemployment was more common in parents of obese children (p < 0.001; t-test), and they showed a lower mean educational level (p = 0.005; t-test). Families with obese children had lower monthly incomes than families with lean children (p = 0.047; t-test). Several social factors seem to play a role in the different health concerns. The influence of unemployment and low educational level of the parents, low family income, and the parents' weight status on the prevalence of obesity in children is already known [7, 19] . Additionally, we found that obese children were living significantly more often with only a single parent. We also saw a trend that they live more often as an adopted or a foster child. However, statistical significance could not be calculated because of the small number of affected participants. This could be an objective for further research with an aim to especially support such families in the context of prevention programs.
Our study design was clinic-based, and the obese participants had been recruited from an obesity out-patient clinic. Such patients may be more sensitized to their body weight than obese peers who do not attend an obesity clinic. A bias in our results could be the consequence. An awareness of obesity and weight concerns could be supposed in obese children who attend an obesity out-patient clinic. Therefore, weight concerns may be underreported in our study. On the other hand, we do not know about the reasons for attending an obesity out-patient clinic. Some children may take part only on their physician's recommendation, because physicians often recognize obesity in children when it is not noticed by the children themselves and their parents [53] . This may be an objective for further research. The children were in different stages of treatment when answering the questionnaire. Some participants attended the out-patient clinic for the first time, whereas others had been there several times. A bias towards desired answers could be the consequence especially in the obese cohort. Furthermore, also included in the obese cohort were 10 overweight patients. They were included because they attended the obesity out-patient clinic. Our control cohort was recruited from a pulmonary disease out-patient clinic. Only the normal-weight children were included. Most pulmonary and allergic diseases are chronic disorders. In contrast to obesity, children with asthma seem to have no deficits in health-related quality of life. The existence of effective treatments may be one explanation. Furthermore, obese children may suffer more from stigmatization than asthmatic children [54] . Information about parents' weight and height were only self-reported. This could have lead to bias, because earlier studies have shown that weight is often underreported whereas height is often overreported. The children's weight and height were measured while the questionnaires were being completed. A limitation of the applied questionnaire lies in the difficult differentiation between overweight and obesity, classifying those overweight and obese participants' perception as realistic who selected 'overweight' or 'very overweight'. Approximately 70% of the parents from the obesity out-patient clinic perceived their child as overweight and nearly 29% as obese, whereas only 17% were actually overweight and around 83% obese. This finding could be an indication of a shift in weight perception ported the assumption that self-esteem is more strongly linked to concerns about weight than actual body weight [40] [41] [42] . A strong correlation between physical appearance and global self-worth in school-aged children already has been reported in several validity studies [43] . In both cohorts of our study, the girls' scores for 'Physical Appearance' were significantly lower than the scores of the boys. Normal-weight girls also had significantly more weight concerns. Our findings are consistent with other studies in which obese children showed lower perceived athletic competence, physical appearance, and global self-worth scores than their lean peers. Lower scores in girls than in boys for both weight concerns and the SPPC were found in other studies as well [16, 44] . However, in a study on a Korean population, overweight children did not significantly differ in body satisfaction or general self-esteem from their normal-weight peers. This result may reflect intercultural differences. In some countries, overweight is a sign of high social status, beauty, and health [4, [45] [46] [47] .
With reference to the children's drawings, the majority of the obese participants had chosen a physical activity as their favorite one, whereas nearly half of the normal-weight patients drew a more passive favorite leisure activity. Several studies have shown that children with asthma are generally less active than non-asthmatic peers. Organizational policies, family illness beliefs, and a wrong symptom perception could be an explanation [48] . In other studies, physical activity of asthmatic children did not differ from that of healthy children [49] . At the same time, obese children may provide an exceptional active picture of themselves that does not correspond with their actual situation, to meet the expectations about a healthy life style. Significantly more participants from the control cohort drew a picture. Less motivation in obese children because of experiences in stigmatization could be one reason for this behavior. Possibly, obese children were ashamed to draw their favorite activity to avoid new stigmatization if this was a passive activity. It is difficult to draw any conclusions about different self-concepts from the drawings, and further investigations are required. Analyzing a series of pictures drawn by one person instead of only a single one could provide more realistic concepts than a single picture could.
In our study, most parents perceived their own body weight realistically, but nearly one quarter of overweight or obese parents perceived themselves as normal-weight. Nearly all parents recognized overweight in their children. Recent studies have shown a high percentage of parents who misperceive their children's weight status [50, 51] . Baughcum et al. [19] surveyed a sample of 622 mothers with children 23-60 months of age. Nearly all of the obese mothers regarded themselves as overweight, but 79% of the parents did not perceive their overweight child as being overweight. Even if overweight was recognized by the mothers, only two thirds were concerned about it [18, 19] . Other studies, addressing parents with older children, have shown comparable results [26, 52] .
in mothers with less education and did not differ with maternal obesity status or child gender. Finally, the prevalence of obesity in adopted children, foster-children, and children of single parents as possible risk groups with a special need for prevention programs has been identified in our study. Health care professionals should involve parents in prevention programs and try to increase the parental perception of their children's body weight, because parents of obese children are often overweight or obese themselves. The positive effect of feedback about weight has been shown [55, 56] . It is true that the children's body perception is affected by popular media images, but it is influenced by maternal attitudes as well [57] . We conclude that evaluation of children's body weight perception should be part of obesity prevention programs. as normal. The weight-related perceptions of the children and parents were measured with self-constructed single questionnaire items. Therefore, we are not able to give information about the validity and reliability of these items. On the other hand, it has been shown that single item measures can provide valid information, especially in the measurement of subjective health [32] .
In interpretations of the present study, we implied the assumption that the actual weight status influences the children's weight perception and self-concept. Because this is plausible, we draw conclusions about the direction of the causal ordering of variables based on correlation analysis. A strength of our study is that we investigated not only adolescents but also younger children, which made comparisons between the age groups possible, while younger children are still underrepresented in many obesity studies.
Childhood obesity is identified as a health problem by most of the affected children and their parents. Further research should emphasize more the group of overweight children at risk of shifting their body weight perception. Further investigations on big community-based samples are required to detect a trend for being overweight but feeling normal weight, both in children and their parents. Understanding the mechanisms of parental perceptions of their children's body weight should be another aim for further research. Baughcum et al. [19] showed that maternal misperception was more common
